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Abstract
Background and Review of Literature: Delirium is a serious, acute alteration in cognition and
consciousness, which is common amongst older hospitalized patients and has an overwhelmingly
negative impact on patient outcomes. Under-recognition by healthcare providers poses a barrier
and contributes to poor patient outcomes, including increased morbidity and mortality.
Purpose: To reduce the incidence of delirium amongst acutely ill patients via internet-based
education for student nurses on delirium prevention, assessment, and management.
Methods: An eLearning intervention consisting of a virtual lecture with an unfolding case study
for undergraduate nursing students. This project utilized the Nurses’ Delirium Knowledge
Assessment (NDKA) tool to evaluate participant knowledge before and immediately following
the educational intervention.
Results: Thirteen students participated in the study. Overall mean scores improved from 52.5%
on the pre-assessment to 78.5% on the post-assessment. Subscale mean scores for general
knowledge of delirium improved from 62.1% pre-education to 87.2% post-education. Risk factor
knowledge improved from 42.3% pre-education to 69.2% post-education. Statistical significance
(p < .001) was noted in both the overall and knowledge sub-scale mean score differences.
Conclusion: The educational intervention provided in this study increased nurses’ knowledge
and recognition of delirium, validating similar findings in the literature. An educational
intervention delivered via electronic format is an effective method to provide delirium education
to nurses. Improving nursing knowledge of delirium is essential in improving patient outcomes.
Keywords: nursing education, nurse education, continuing education, training program,
training, nursing instruction, delirium, ICU confusion, intensive care unit confusion.

5

Introduction
Delirium is a serious condition that commonly affects hospitalized patients. While
estimates of incidence vary depending on study design, setting, and population, delirium affects
up to 30% of hospitalized patients (Canadian Patient Safety Institute (CPSI), 2016). More
common among populations with multiple risk factors, delirium is estimated to occur in 40% to
87% of intensive care unit (ICU) patients (CPSI, 2016, Greer et. al, 2011, Speed, 2015).
With a severe impact on patient outcomes, delirium increases risk for mortality (Greer et.
al, 2011, Moon & Lee, 2015, Vahidy et al., 2019), prolongation of critical illness (DiSabatino et.
al, 2017), extended hospital stays (DiSabatino et al., 2017, Greer et. al, 2011, Vahidy et al.,
2019), loss of baseline motor or cognitive function (Moon & Lee, 2015), and institutionalization
(DiSabatino et. al, 2017, Greer et. al, 2011).
Despite having a high prevalence and profound impact on patient outcomes, delirium is
severely underrecognized by healthcare providers, with 50 to 72% of cases unrecognized (Greer
et al 2011, Spronk et. al, 2009, Yanamadala et al., 2013). Current delirium management focuses
on identifying and modifying risk factors (AGS, 2014, CPSI, 2016, Devlin et al., 2018). Early
detection is essential for effective and timely mitigation strategies, necessitating the need for
improved delirium education for healthcare providers working with at risk populations.
Increasing nursing knowledge of delirium is necessary to improve the ability to prevent
and identify delirium by nurses working at the bedside. Ultimately, improving the knowledge
base and quality of nursing care for patients with or at risk for delirium could positively impact
patient outcomes and reduce the overwhelming morbidity and mortality associated with the
disorder. The purpose of this project was to implement and evaluate the efficacy of a delirium
education intervention for undergraduate nursing students.
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Background
Delirium is an acute syndrome involving cognitive disability. Manifestations include
confusion, hallucinations, delusions, sensory impairment, mobility impairment, restlessness,
agitation, apathy or depressed withdrawn states, sleep disturbances, disorganized thought,
communication difficulties, and labile moods (American Psychiatric Association, 2013).
There is not a specific contributing factor for delirium. Delirium has countless
environmental, patient-specific, and iatrogenic risk factors (DiSabatino et. al, 2017). Delirium is
more prevalent in acutely ill patients with risk factors, including older age, pain, functional
dependence for basic needs, dehydration, malnutrition, drug or alcohol dependence, psychiatric
illness, cognitive or sensory impairment, and unexpected hospitalization. Critically ill patients
are especially prone to delirium due to an abundancy of risk factors, including multi-organ
system illness, restraints, fluid and electrolyte derangements, sleep deprivation, physically
invasive treatments, trauma, and exposure to noise (Moon & Lee, 2015).
Patient outcomes are profoundly influenced by delirium, including morbidity and
mortality, increasing the risk of death by 10% every day that a patient remains delirious (Moon
& Lee, 2015), and a three times higher risk of death six months after discharge (Speed, 2015).
Patients affected by delirium are at risk for long term cognitive and functional impairments
(Moon & Lee, 2015, Lieow et. al., 2018, Yanamadala et al., 2013). Delirium is associated with
prolonged intubation, falls, and pressure ulcers. Delirium prolongs hospital stays and increases
the likelihood of hospital readmission and institutionalization (DiSabatino et. al, 2017, Elliott,
2014, Vahidy et al., 2019, Yanamadala et al., 2013).
Delirium goes unrecognized by healthcare providers in 50 to 72% of affected patients,
impeding management of the disorder (Greer et al 2011, Spronk et. al, 2009, Yanamadala et al.,
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2013). Historically, delirium has been inadequately addressed by formal nursing education
(Bannon et al., 2018, Birge & Aydin, 2017), with 48% of ICU nurses reporting no prior delirium
education or training (Elliott, 2014). In similar studies involving nurses from diverse specialties,
as well as other healthcare professionals, 63 to 98% of participants denied receiving previous
delirium education or training (Baker et al., 2015, Rowley-Conwy, 2017, Scott et al., 2012, Sinvani
et al., 2016).
On the job delirium training for nursing staff is inconsistent as well. Out of 360 critical
care staff, only 37% reported having received bedside teaching on delirium (Rowley-Conwy,
2017). Similarly, 40% of 245 ICU nurses reported receiving no formal training in ICU sedation
and delirium screening (Lieow et al., 2019).
The American Geriatric Society (AGS) (2014) practice guidelines emphasize the need for
better delirium training for healthcare professionals. As healthcare providers who spend most of
their time at the bedside, nursing staff are in a key position for delirium identification and
management. Unfortunately, nurses lack the necessary knowledge and training to care for this
population, with 42 to 81% of nursing staff citing lack of knowledge as a barrier to delirium
assessment (Lieow et al., 2019, Rowley-Conwy, 2017, Sinvani et al., 2016). In Lieow et al.’s 2019
study involving 245 critical care nurses, half reported that they lacked confidence in delirium
recognition, assessment, and management and most (79%) of the nurses did not know how to deal
with delirium (Lieow et al., 2019). In studies using the Nurses’ Delirium Knowledge Assessment
(NDKA), participants average scores ranged from 61 to 64% correct (Baker et al., 2015, Hare et
al., 2008, Sinvani et al., 2016, Trogrlic, 2017)
Prior research has identified some significant knowledge gaps in delirium knowledge.
Hypoactive delirium tends to be particularly underrecognized, with only 13% of 360 health care
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workers able to identify features of hypoactive delirium (Rowley-Conwy, 2017), while 97% of
respondants in another study believed that delirium always manifests with hyperactivity, and
91.7% of nurses falsely believing that waxing and waning orientation is not typical of delirium
(McGetrick et al., 2019).
Patient outcomes are also underrecognized by nurses, with 24.6 to 62% of nurses falsely
believing that patients don’t remember being delirious, while 43-52% believe that delirium
typically lasts a couple hours (Flaigle et al., 2016, McGetrick et al., 2019). Nurses also lack
adequate, current knowledge on delirium management strategies. While prevention is the
cornerstone of delirium care, 80% of 283 ICU nurses felt delirium was unpreventable (Trogrlic,
2017). Contrary to guidelines stating that benzodiazepines and antipsychotics are high risk drugs
that may trigger or worsen delirium, 38% to 46.6% of nurses believe that benzodiazepines (Flaigle
et al., 2016, McGetrick et al., 2019) and 80.3% believe that antipsychotics (Sinvani et al., 2016)
are beneficial for delirium treatment, while 29.1% felt haloperidol could be used for delirium
prevention (Sinvani et al., 2016).
Despite current guidelines recommending the use of a validated assessment tool to
regularly screen at risk patients, nursing knowledge of validated screening tools is inconsistent
(AGS, 2014, CPSI, 2016, Devlin et al., 2018, Greer et. al., 2011). Without validated assessment
tools, providers tend to underrecognize delirium. In one study, intensivists identified only 28% of
delirious days, while nurses identified 34.8% without a validated tool (Spronk et al., 2009).
While current guidelines recommend regular screening with a validated assessment tool
(Devlin et al., 2018), a 2012 study found that only 6% of 78 ICU nurses regularly evaluated for
delirium and 69% did not feel routine screening was necessary (Scott et al., 2012).
Regardless of current delirium guidelines, Elliott et al. (2014) found that only 37% of 149
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participants were using a validated ICU delirium screening tool, with just 15 of those participants
screening on a daily basis. Mac Sweeney et al. (2010) surveyed 681 intensive care society members
and found only 25% screen for delirium routinely, and only half of those use a validated tool.
Pediatric ICU nurses report similar findings, with 71% of units not screening for delirium
regularly, and only 2% of units screening every child every shift (Flaigle et al., 2016).
As healthcare providers who spend most of their time at the bedside, nursing staff are in a
key position for delirium identification and management. With up to 30% of patients being
affected by this condition, nurses need to be better educated and prepared to care for managing
the care of this population (AGS, 2014, CPSI, 2016, Greer et. al., 2011).
Problem Statement
Delirium increases patient morbidity and mortality and is underrecognized by healthcare
providers. Current practice guidelines recommend improving delirium education for healthcare
providers. The purpose of this DNP project was to improve delirium recognition and
management in undergraduate nursing students using an educational module focused on delirium
identification, risk factor identification and modification, and nurse-driven interventions for
delirium management.
Review of the Literature
CINAHL, PsychINFO, and Pubmed were searched for literature on delirium education
for nurses from January 2015 to March 2020. Search terms included: nursing education,
continuing education, training program, training, nursing instruction, delirium, ICU confusion,
intensive care unit confusion, critical care confusion, critical care syndrome, ICU syndrome, and
intensive care unit syndrome. Inclusion criteria included research studies in English with full text
availability pertaining to nursing education on delirium in acute care adult patients.
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As seen in Figure 1, the initial search produced 290 results (see Appendix A). Exclusion
criteria included non-education based interventions, non-acute care settings, strictly qualitative
studies, articles without full text availability, systematic reviews, meta-analysis, and education
targeted to non-nurse populations. Titles were screened for exclusion criteria and duplicates,
producing 48 results. These 48 abstracts were assessed for applicability and narrowed down to
16 articles, which were reviewed for relevance. Of the 16 articles, 4 were excluded for the
following reasons: did not focus specifically on delirium (2), combined education with other
interventions (1), and unclearly described education intervention (1). A total of 12 studies met
inclusion criteria, including one mixed method study, 10 quasi-experimental studies, and one
action research study. In addition to the results of this literature review, two practice guidelines
have been included in the discussion.
Interventions for Delirium Management
The 2018 Society of Critical Care Medicine (SCCM) clinical practice guidelines for
delirium management are extensive and multidisciplinary. Interventions relevant to bedside
nursing include routine monitoring for delirium, early mobilization, daily sedation vacations for
mechanically intubated patients, maintenance of a light sedation level for mechanically
ventilated patients, and controlling the environment to promote sleep (i.e. cluster patient care,
reduce nighttime stimuli, control light and noise levels) (Devlin et al., 2018).
Clinical practice guidelines published in 2014 by the American Geriatrics Society (AGS)
are similar to SCCM’s, with an additional emphasis on the importance of ongoing educational
programs for health care professionals on delirium recognition, prevention, and management.
There is an overlap between the AGS and SCCM guidelines, although AGS has a greater focus
on non-pharmacological interventions, making their guidelines more applicable for bedside
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nurses. Many of their recommendations could be nurse driven, not requiring a doctor’s order or a
protocol in place to allow the bedside nurse to implement, such as asking your patient’s family to
bring in their glasses or hearing aids, or their favorite music. Other recommendations relevant to
bedside nurses include delirium assessment using a validated tool, mobilization, cognitive
orientation, patient-tailored therapeutic activities, cognitive stimulation, simple communication
techniques to reduce agitation or escalating behaviors, ensuring adequate hydration and nutrition,
and sleep promotion (AGS, 2014).
Many of the practice guideline recommendations can be implemented easily by the
bedside nurse. Both guidelines emphasize sensory function within the environment: shut off the
lights, cluster care and let patients sleep for a couple hours overnight, turn off the television, try
to keep the nursing station quiet, help patients put on their glasses or hearing aids, or play their
favorite music (AGS, 2014; Devlin et al., 2018). Wand et al. (2014), modified the hospital
environment with clocks and signage to better accommodate sensory impaired persons and
recommended interventions such as encouraging family visitation and involvement, opening and
closing curtains during the day, keep familiar items in sight, ensure adequate access to
interpreters, dentures, or language cards, and advocating for the removal of unnecessary lines or
tubes. Faustino et al. (2016) emphasized similar concepts in their study, focusing on sensory
function, environmental risks, and communication. While nurses identified and worked to
implement solutions to many problems requiring collaboration with other departments, the most
effective improvements were nurse-led, independent interventions (Faustino et al., 2016).
Nursing Education
Blevins & Degennaro (2018) examined the impact of an educational intervention on
knowledge growth using a ten-minute delirium survivor video, a 30-minute lecture, and 15
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minutes of bedside instruction. Upon completion of the training, the nurse’s knowledge was
evaluated via questionnaire, with an average of 76% prior to the course and an average of 80%
for the postintervention assessment (Blevins & DeGennaro, 2018).
After participating in a similar mixed mode educational intervention, including a 20minute classroom-based lecture, case study, and interactive discussions, nurses displayed an 11%
improvement in delirium knowledge (Speed, 2015). Nurses participating in a mixed method
education intervention demonstrated improvement in both the frequency and accuracy of
delirium identification. This intervention involved lecture, videos, and discussions, and was
designed in response to a pre-intervention questionnaire (van Velthuijsen et al., 2018).
In a quantitative study involving 245 nurses, Lieow et al. (2019) evaluated the impact of
an educational program on nurses knowledge and assessment of delirium. Nurses were educated
during two didactic lectures and simulated scenarios. Following the simulation, each nurse was
observed assessing an actual patient and completing a post-intervention knowledge test one week
later. The education appeared to positively impact nurse knowledge, improving test scores by
10%, and all nurses passed follow up competency exams two months after the education
intervention (Lieow et al., 2019).
Self-directed education using an electronic learning tool effectively improved healthcare
worker identification of delirium by 20%. The course employed multiple teaching techniques,
including case studies, videos, and self-assessment tests with feedback. Of the 59 caregivers
participating, approximately half completed the entire course. Participant performance was
correlated with degree of course completion (Detroyer et. al., 2016). Smith et al., (2017).used an
online learning module followed by simulation, debriefing, and guided reflection. While there
was no significant change in delirium knowledge, nurse participants reported increased
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confidence in their delirium assessment skills as well as satisfaction with the educational
intervention.
Long term knowledge retention was examined in a study involving two 40-minute-long
education sessions covering pathophysiology, risk factors, types of delirium, delirium versus
dementia, delirium assessment scale, and nonpharmacological nursing interventions for delirium
prevention. Educational techniques such as guided discussion, demonstrations, question and
answer, and base studies were implemented. Nurses were observed in practice prior to the
intervention and then again four months after participation. Identification of delirium improved
by 26%, and nurses were more likely to provide specific delirium prevention interventions such
as environmental modification, sleep promotion, facilitating/encouraging mobilization, and reorientation activities (Birge & Aydin, 2017).
A quality improvement project using lecture, case studies, and guided discssion improved
the mean score on a delirium knowledge questionnaire by 25%. The 49 participating nurses also
reported an increase in confidence related to delirium care (Marino, Bucher, Beach, & Cooper,
2015). Another study implemented an educational intervention involving role play, scenarios,
discussion, lecture, and independent study. Quantitative outcomes included improved recognition
of cognitive impairment and caregiver attitude towards older adults. Qualitative findings
included increased delirium awareness, understanding the importance of risk factor management,
and awareness of the importance of family involvement as well as techniques to facilitate this
(Kang et al., 2017).
Faustino et al. (2016) implemented an educational workshop for nurses. After recieving
education on delirium prevention and monitoring, the participants reflected on their current
practice to identify problems in how they currently prevent and monitor for delirium as well as
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methods to improve their current practice.The participants then implemented these newly learned
strategies, and later evaluated the results. This intervention contributed to an improvement in
nursing practice related to delirium prevention and monitoring, with the most significant changes
related to independent nursing interventions not requiring collaboration with other disciplines
(Faustino et al., 2016).
One of the few studies to measure both caregiver and patient outcomes, Wand et al.
(2014) implemented an educational intervention which had a positive effect on staff self-report
of confidence regarding delirium as well as a statistically significant improvement in test scores.
The intervention used lecture, case studies, and guided discussions. Chart reviews suggest that
staff became more diligent at assessing for delirium risk factors, and more proactive when
managing oxygenation, pain, drug dependence, sensory impairments, and mobility. After the
education intervention, patients experienced a 11% drop in overall delirium, a drop in average
length of stay by three days, fewer complications, fewer transfers to higher levels of care, and
fewer deaths (Wand et al., 2014).
Current best practices for delirium management focus on early identification and
modification of risk factors. Bedside nurses who provide care 24 hours a day are in the best
position to identify patients at risk for or experiencing delirium. The manifestations and severity
of delirium tend to fluctuate, making it easy for providers to miss during isolated assessments.
Evidence associates delirium education interventions with improvements in nursing knowledge
and assessment of delirium (Birge et al., 2017, Blevins & DeGennaro, 2018, Detroyer et al.,
2016, Kang et al., 2017, Lieow et al., 2019, Marino et al., 2015, Smith et al., 2017, Speed, 2015,
van Velthuijsen et al., 2018, Wand et al., 2014). =
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Nurses responded well to education interventions of various formats, including lecture,
case studies, eLearning tools, and interactive discussions (Birge et al., 2017, Blevins &
DeGennaro, 2018, Detroyer et al., 2016, Faustino et al., 2016, Kang et al., 2017, Lieow et al.,
2019, Marino et al., 2015, Smith et al., 2017, Speed, 2015, van Velthuijsen et al., 2018, Wand et
al., 2014). Eight of the studies found improvement in knowledge or delirium recognition ranging
from 10 to 20% (Birge & Aydin, 2017, Blevins & DeGennaro, 2018, Detroyer et al., 2016, Kang
et al.,2017, Lieow et al., 2019, Marino et al., 2015, Speed, 2015, van Velthuijsen et al., 2018).
The most effective learning interventions were multimodal, combining lecture with active
learning activities such as cases studies, interactive discussions, reflective practice, and
simulations (Birge et al., 2017, Blevins & DeGennaro, 2018, Detroyer et al., 2016, Faustino et
al., 2016, Kang et al., 2017, Lieow et al., 2019, Marino et al., 2015, Smith et al., 2017, Speed,
2015, van Velthuijsen et al., 2018, Wand et al., 2014). Active learning strategies help learners
actively process the material, facilitate engagement, increase information retention, increase
critical thinking skills, increase problem-solving skills, and improve teamwork skills (Scheckel,
2016).
Theoretical Framework
The American Association of Critical-Care Nurses’ (AACN) developed the synergy
model of patient care as a conceptual framework for their critical care nurse program. The core
concept of the synergy model is nurse-patient interaction as reciprocal and constantly evolving
while each party responds to the characteristics and actions of the other (Curley, 1998).
Synergy can be reached by matching patient needs and characteristics with
complementary nurse competencies to work towards common goals in a mutually enhancing
manner (see Appendix B) (Kelleher, 2006). Patient-centered and holistic in nature, the synergy
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model of patient care is an excellent framework to guide delirium management. Patients have
unique circumstances which may contribute to the development of delirium and require specific
nurse competencies to produce positive outcomes. By improving nurse competency in delirium
care, the nurse will be better equipped to care for patients at risk for or experiencing delirium,
potentially enabling patients to participate in their plan of care and promoting enhancecd health
outcomes.
Methods
A virtual educational intervention was developed, consisting of a 75-minute narrated
Powerpoint lecture with an integrated, unfolding case study. Pre and post asserssments were
done immedicately before and after course completion.The goal of this project was to improve
nursing student knowledge of delirium by implementing an eLearning module, involving
narrated lecture and an unfolding case study. The expected outcome for the project was to
improve nurses knowledge of delirium as measured by the Nurses Delirium Knowledge
Assessment (NDKA).
Project Site and Population
A virtual learning intervention was developed in lieu of classroom based education due to
the 2020-2021 coronavirus pandemic. Participants were recruited from undergraduate nursing
students at a 30,000 student public university in the northeastern United States.
A convenience sampling method was used. Invitations to participate in the study, were
extended to approximately 40 undergraduate nursing students enrolled in advanced medical
surgical nursing at the time of implementation. Participation was entirely voluntary, and had no
impact on course grades or standing within the college of nursing.
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Protection of Human Subjects
The proposed study was submitted to the Internal Review Board (IRB) for approval prior
to implementation (see Appendix H). The only human subjects involved in this project were
students and there was no contact with patients during the project. No risks to participants or
investigators were identified. Informed consent was obtained using the form found in Appendix
I. All data collected during this project was stored on the secure Qualtrics server. No participant
identifiers were collected. Permission to recruit participants and access to the (virtual) medical
surgical course was granted by the undergraduate nursing instructor. Permission to use the
nurses’ delirium knowledge assessment (NDKA) was obtained from Mr. Hare (see Appendix D).
Implementation
The education was presented in three parts and the unfolding case study occured over the
course of the lecture. Participants were encouraged to pause the presentation and take short breaks
from listening to the lecture to work on the case study questions prior to proceeding to the answers
and discussion that follows. The presentation content (See Appendix F) was developed to support
the course learning objectives (See Appendix E) as well as the content included on the Nurses’
Delirium Knowledge Assessment (NDKA) (See Appendix C).
Passive learning is less likely to facilitate the development of critical thinking skills,
compared to active learning, which increases clinical decision-making autonomy, higher level
cognitive skills, and student enthusiasm. In an attempt to facilitate active learning and student
engagement, this intervention has been designed to include multiple educatin techniques, including
case studies, role modeling, debriefing, and self-reflection. These learning methodologies support
the acquisition of learning objectives and clinical reasoning (Konrad, Fitzgerald, & Deckers,
2020).
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Supplemental materials were provided to the participants, including the powerpoint files
used during the presentation and a short list of healthcare provider resources on delirium.
Participants were encouraged to use the supplemental materials in whatever manner best suited
their learning style and needs as well as to save the content for future reference, if desired.
Qualtrics was used to host the pre and post intervention surveys as well as the course
content. Prior to implementation, all course materials were trialed by nonparticipants, who were
not affiliated with the project beyond the testing process. The test subjects included 1 critical
care registered nurse familiar with delirium as well as 2 individuals with minimal medical
education. These volunteers were asked to complete the course as though they were participants
in the project, with the goal of identifying and correcting issues with usability, course layout, and
content. Multiple logical errors in the course and questionnaire programming were found and
corrected. Minor adjustments were made to improve user comprehension and content clarity.
Several of the original NDKA questions were found to be irrelevant to the course content and
thrown out during this process as well.
Nursing students were invited to participate via their student email (see Appendix G) as
well as through the virtual course shell for their undergraduate nursing course. The invitation
email, consent document, and supplemental materials were available for students to download on
via Blackboard. The primary investigator made a short introduction by joining the virtual
classroom during the first lecture of the course, and once again approximately halfway through
the implementation period. The module was available for 6 weeks.
In order to evaluate the outcomes of this quality improvement project, knowledge
acquisition was assessed pre and post intervention using a modified version of the Nurses’
Delirium Knowledge Assessment (NDKA) (See Appendix C). The NDKA was designed by Hare
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et al., (2008) and has been adapted and used with permission by Malcolm Hare (See Appendix C
and D). Developed in Australia, the NDKA demographic questions were modified to American
nursing education and credentialing. The NDKA includes 36 multiple-choice questions
addressing delirium definition, identification tools, presentation, and risk factors. It was designed
for general use across inpatient specialties (Hare, personal communication, June 24, 2020).
The NDKA has been evaluated for internal consistency and reliability using the KuderRichardson Formla 20. The Kuder-Richardson internal consistency reliability coefficient for the
first two sections of the questionnaire, questions 2.1 to 2.8, was 0.66. The remaining questions,
2.9 to 2.36, measured 0.8 (Hare, personal communication, June 24, 2020).
The NDKA pre and post test questionnaires were integrated in the eLearning module.
Qualtrics was used for questionnaire completion, data collection, and storage to maintain
participant anonymity. The statistical analysis of the data was conducted using the Statistical
Package of SPSS 27. The demographic data was analyzed using descriptive statistics (See Table
1). Mean, mean difference, and standard deviation were calculated for the normally distributed
data. Differences in scores between the pre-test and post-test phase were evaluated using paired
t-tests to detect significant differences in normally distributed data for the overall NDKA scores
as well as the two subscores (risk factors and general knowledge questions). Statistical
significance was set at p < 0.05 and testing was two-tailed.

Results
Of the 40 students invited, 15 participated in the full project assessment.. Of those 15
students, 2 submissions were omitted from the final results due to incomplete questionaires
leaving a total of 13 particpants over a 6-week period (see Table 2).
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Table 2
Participant Demographics (n = 13)
Characteristic
Age Range
18-25
25-30
Undergraduate Standing
Sophomore
Junior
Senior
Prior Degrees
BS Health Sciences
Nursing Specialty of Most Interest
NICU
Maternity
Emergency Department
ICU
NP
Years of Healthcare Experience
N/A
<5
6-12
Hours Worked Per Week
N/A
<30
30-40
>40
Length of Time in Current Position
N/A
<6 Months
6-12 Months
More than 12 Months
Professional Role
N/A
Cardiac Monitor Technician
CNA
PCT
Unit Secretary
Professional Licensure
N/A
CNA
Current Area of Practice
N/A
Medical-Surgical/Telemetry
Long Term Care
Maternity
Critical Care

n = 13

%

11
2

84.6
15.4

3
9
1

23.1
69.2
8.7

1

8.7

3
2
2
5
1

23.1
15.4
15.4
38.5
8.7

3
9
1

23.1
69.2
8.7

3
6
3
1

23.1
45.2
23.1
8.7

3
3
3
4

23.1
23.1
23.1
30.7

3
1
5
3
1

23.1
8.7
38.5
23.1
8.7

5
8

38.5
61.5

3
3
4
1
2

23.1
23.1
30.7
8.7
15.4

Note. N/A = Not Applicable; BS = Bachelor of Science; NICU = Neonatal Intensive Care Unit; ICU =
Intensive Care Unit; NP = Nurse Practitioner; CNA = Certified Nurse Aid; PCT = Patient Care
Technician
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Participants were primarily aged 18-25 (84.6%), and included undergraduate sophomores
(23.1%), juniors ( 69.2%), and seniors (8.7%). One of the 13 participants (8.7%) had a prior
degree, which was a bachelor in health sciences.
Three (23.1%) participants had no experience working in healthcare. Most (76.9%) of the
participants had worked in healthcare in some capacity, with most (69.2%) having less than 5
years experience, one student (8.7%) having 6 to 12 years experience, and no one claiming more
than 12 years experience. Of the 13 participants, 8 (61.5%) reported being licensed as a certified
nurses’ aide (CNA). Current job roles included CNA (38.5%), PCT (23.1%), unit secretary
(8.7%), and cardiac monitor observer (8.7%).
Of the students working in health care (76.9%), most worked in long term care (30.7%) or on a
medical/surgical/telemetry unit (23.1%). While 76.9% named critical care (ICU (38.5%), NICU
(23.1%), or emergency department (15.4%)) as their most desired specialty after graduation, only
2 students (15.4%) had prior experience in critical care.
Nurses’ Delirium Knowledge Assessment
Participants completed a modified version of the Nurses’ Knowledge of Delirium
(NDKA) questionnaire pre and post intervention. A comparison of pre and post-test mean scores
Figure 3

for the overall questionnaire as
well as the general knowledge
and risk factor subscales is
shown in figure 3.
Overall mean scores
improved from 52.5% pretest to
78.5% posttest, while the mean
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score for risk factor questions improved from 42.3% to 69.2% after education. Mean score for
general knowledge questions improved from 62.1% to 87.2%.
Statistical analysis of the mean test scores for the overall NDKA and the two subsections
is presented in table 3.
Table 3
Paired t-test Results of Pre and Post Intervention Questionnaire Scores on the Nurses’ Delirium
Knowledge Assessment (n = 13)
Score Ranges

Mean
Difference
(SD)

pvalue

95% CI

34.5-100

26

0.009

8-44.1

26.7-100

33.3-100

25.1

0.029

3.1-47.1

14.3-71.4

35.7-100

26.9

0.011

7.3-46.6

NDKA Score

Mean (SD)
Pre-test

Mean (SD)
Post-test

Pre-test

Post-test

Overall

52.5 (17.8)

78.5 (18.5)

24.1-82.8

General
Knowledge

62.1 (23.7)

87.2 (22.7)

Risk Factors

42.3 (16.7)

69.2 (19.3)

Overall Mean score for the total 29-question NDKA improved by 26% or approximately
7.5 questions. The mean increase in participant performance on the 15 general knowledge
questions was 25.1%. For the risk factor questions, the mean improvement in score was 26.9%.
Paired-samples t-tests found the results to be statistically significant for the overall mean score
difference (p =0.009), as well as the mean score difference on the general knowledge subsection
(p = 0.029), and the risk factor portion of the exam (p = 0.011). The proportion of correct
answers on the individual test questions is shown in table 4.
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Table 4
Proportion of Correct Answers on the NDKA in the Pretest and Posttest Phase (n = 1
Question

Pretest
(n = 13)

Posttest
(n = 13)

2.1 Which of the following groups of symptoms best describe/define delirium?
2.9 Fluctuation between orientation and disorientation is not typical of delirium
2.10 Symptoms of depression may mimic delirium.
2.11 Treatment for delirium always includes sedation.
2.12 Patients never remember episodes of delirium.
2.13 A Mini Mental Status Examination is the best way to diagnose delirium.

7 (53.8)
8 (61.5)
4 (30.8)
10 (76.9)
9 (69.2)
6 (46.2)

11 (84.6)
9 (69.2)
12 (92.3)
13 (100)
11 (84.6)
10 (76.9)

2.14 A patient having a repair of a fractured neck of femur has the same
delirium risk as a patient having an elective hip replacement.

3 (23.1)

5 (38.5)

2.15 Delirium never lasts for more than a few hours.
2.16 The risk for delirium increases with age.
2.17 A patient with impaired vision is at increased risk of delirium.
2.18 The more medications a patient is taking, the greater their risk of delirium.
2.19 A urinary catheter in situ reduces the risk of delirium.
2.20 Gender has no effect on the development of delirium
2.21 Poor nutrition increases the risk of delirium.
2.22 Dementia is the greatest risk factor for delirium.
2.23 Males are more at risk for delirium than females.
2.24 Diabetes is a high risk factor for delirium.
2.25 Dehydration can be a risk factor for delirium.
2.26 Hearing impairment increases the risk of delirium.
2.27 Obesity is a risk factor for delirium.
2.28 A patient who is lethargic and difficult to rouse does not have a delirium.
2.29 Patients with delirium are always physically and/or verbally aggressive.
2.30 Delirium is generally caused by alcohol withdrawal.
2.31 Patients with delirium have a higher mortality rate.
2.32 A family history of dementia predisposes a patient to delirium.
2.33 Behavioural changes in the course of the day are typical of delirium.
2.34 A patient with delirium is likely to be easily distracted and/or have
difficulty following a conversation.
2.35 Patients with delirium will often experience perceptual disturbances.
2.36 Altered sleep/wake cycle may be a symptom of delirium

9 (69.2)
8 (61.5)
6 (46.2)
6 (46.2)
7 (53.8)
5 (38.5)
8 (61.5)
4 (30.8)
3 (23.1)
5 (38.5)
8 (61.5)
8 (61.5)
5 (38.5)
9 (69.2)
10 (76.9)
7 (53.8)
6 (46.2)
7 (53.8)
7 (53.8)
7 (53.8)

11 (84.6)
12 (92.3)
11 (84.6)
13 (100)
8 (61.5)
8 (61.5)
9 (69.2)
10 (76.9)
9 (69.2)
5 (38.5)
12 (92.3)
12 (92.3)
7 (53.8)
11 (84.6)
11 (84.6)
12 (92.3)
11 (84.6)
5 (38.5)
13 (100)
12 (92.3)

7 (53.8)
9 (69.2)

13 (100)
13 (100)

Note. General knowledge questions have been highlighted in yellow, while risk factor questions
are plaintext.
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Most students (76.9%) performed better on the overall NDKA after education. Almost all
the participants (84.6%) performed better on the general knowledge questions after the
intervention, with only 1 participant (8.7%) scoring worse on the second exam. Overall,
participants performed better on the general knowledge questions compared to the risk factor
questions, with 69.2% having better scores on the risk factor questions for the second test.
Prior to the course, only 46.2% of students were aware of the higher mortality rate
associated with delirium. While most (69.2%) of the students were unaware that delirium can
present similarly to depression, almost all participants (92.3%) answered correctly on the
posttest. Most students were unaware of many commonly known risk factors for delirium,
including unexpected hospitalization (76.9%), vision loss (53.8%), polypharmacy (53.8%), male
gender (76.9%), and preexisting dementia (69.2%).
Discussion
Data analysis demonstrated a statistically significant improvement in scores on the
overall NDKA as well as the risk factor and general knowledge subsections. None of the students
performed flawlessly on the pretest, for which the highest score was 82.7%. One student
answered every question correctly on the posttest, demonstrating a remarkable improvement
from their initial pretest score of 44.8%.
Student performance on the risk factor section of the exam was low, highlighting the
need for further education on the topic. Current delirium management relies on identifying and
modifying risk factors, necessary for both delirium prevention and recovery (AGS, 2014, CPSI,
2016, Devlin et al., 2018). Bedside nurses are in a key position to prevent delirium by identifying
and mitigating patient risk factors. Additionally, many of the iatrogenic risk factors associated
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with delirium are related to nursing care, reinforcing the need for improved awareness of
delirium risk factors.
Current practice guidelines highlight the importance of incorporating delirium
knowledge into nursing care, recommending interventions such as: early mobilization,
controlling the environment to promote sleep, helping patients to use their hearing aids or
glasses, encouraging family involvement, ensuring adequate access to appropriate
communication resources (ie interpretors, language cards), assessing for and treating pain,
preventing constipation, dehydration, or malnutrition, and advocating for the removal of
unnecessary lines or tubes (AGS, 2014; Devlin et al., 2018).
Being the primary party responsible for patient hygiene, nutrition, sleep, mobility, and the
hospital environment itself, nurses need to be better educated on risk factors so that they can
incorporate that knowledge into their nursing care. Synergy results when patient needs are met
by individual nurses’ competencies, allowing the nurse and patient to work towards patient care
goals via a recipricol, synergistic relationship. Synergy promotes positive patient outcomes, but
it only occurs when patient needs are met with the appropriate nurse competencies, such as the
ability to identifty and reduce risk for delirium in acutely ill patients (Kelliher, 2006).
Not only does nurse ignorance of risk factor mitigation prevent timely recognition and
treatment of delirium, but it can lead to unintentional harm by contributing to patient risk for
delirium. Consider the 46.2% of participants in this project who incorrectly answered that a foley
catheter reduces delirium risk. By providing nursing care without consideration for it’s impact on
patient mental status, a nurse could easily cause unintentional harm to a patient by contributing
to delirium development.
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Conclusion
Delirium is a common condition that has a profoundly negative impact on patient
outcomes, including morbidity and mortality. It is commonly unrecognized by healthcare
providers, hindering identification and treatment. Historically, research has found that nurse
education regarding delirium, both in school and on the job, has been inadequate or completely
omitted. It is necessary for improved and ongoing education for nurses as well as other
healthcare professionals.
The results of this project support the efficacy of multimodal educational for delirium
education in student nurses. Effective knowledge acquisition following delirium education alone
does not equate to improved practice at the bedside. There has been minimal research measuring
the impact education has on patient outcomes. Prior studies have demonstrated positive
knowledge acquisition with inconsistent application at the bedside in areas such as screening
compliance or documentation. Educational interventions are most effective at improving
delirium knowledge and recognition when interactive formal teaching is combined with longterm
strategies to enable and reinforce periodically, such as ongoing feedback, coaching, chart audits,
or reminders to staff.
Further research pertaining to delirium education is needed to identify strategies that
promote long term knowledge retention and translation into actual practice. While education is
important, any actual impact on delirium outcomes is going to require a large, multipronged
approach. Considering the complexity of both delirium and the healthcare system itself, effective
change seems unlikely without a multidisciplinary, large-scale initiative resembling the
Surviving Sepsis Campaign. Reducing mortality and morbidity secondary to delirium will
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require raising awareness, improving screening, developing guidelines for screening, prevention,
and care of delirium
Any effective change is going to require enthusiastic support from and collaboration with
health care administrators and policy changers. In addition the enormous public health burdern
delirium poses, policy makers and administrators may be motived after they are educated on the
negative impact delirium has on the health care system, particularly how much more it costs to
care for delirious patients, as well as the association between delirium and an increase in serious
hospital complications such as falls, pressure ulcers, intubation, prolonged hospital stay, and
readmission. A theoretical cost-benefit analysis of implementing a simple education initiative
can be found Appendix J.
Delirium is a complex problem that has a profound impact on patient outcomes, including
death, prolonged hospitalization, long term cognitive or functional deficits, long term placement,
and longterm reduced quality of life. It is commonly missed by health care providers, and current
education trends are inadequate. Multimodal education initiatives such as the one undertaken in
this project are effective strategies for improving delirium knowledge, but improved knowledge
does not equate to improved care. Education initiatives such as this one are unlikely to have any
noteworthy impact on current practice without simultaneous efforts to build awareness, develop
and implement guidelines and policies, and improving prevention and management strategies.
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Appendix A
Figure 1
Flow Diagram on Literature Search Process
Records identified through
database searching
(n = 290)

Records after duplicates removed
(n = 278)
)
)
Titles screened
(n = 278)

Abstract screened
(n = 48)

Full-text articles assessed
for eligibility
(n = 16)

Records excluded
(n = 230)

Records excluded
(n = 32)

Full-text articles excluded
(n = 4)

Studies included in
synthesis
(n = 12)

Note. Adapted From: “Preferred Reporting Items for Systematic Reviews and Meta-Analyses:
The PRISMA Statement,” by D. Moher, A. Liberati., J. Tetzlaff., and D.G. Altman, The
PRISMA Group, 2009, PLOS Medicine, 6(7), p. e1000097.
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Appendix B
Figure 2
AACN Synergy Model for patient care

Note. Synergy occurs when patient characteristics are matched with complementary nurse
competencies, resulting in optimal patient, nurse, and system outcomes (Curley, 1998).
Reproduced from: “Patient-nurse synergy: Optimizing patients’ outcomes,” by M.A. Curley,
1998, American Journal of Critical Care, 7(1), p. 64-72. Copyright 1998 American Association
of Critical-Care Nurses.
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Appendix C
Nurses’ Knowledge of Delirium (NDKA) Questionaire, Including Answer Key
Definition of delirium
2.1

Which of the following groups of symptoms best describe or define delirium?
(choose the best answer):

a)

O

Amnesic, drowsy, sudden onset of incontinence, uncontrolled salivation,
disorganised thinking

b)

O

Acute confusion, fluctuating mental state, disorganised thinking, altered level
of consciousness.

c)

O

Anxiety, diaphoresis, trembling, muscle weakness, dysphasia, altered arousal
level.

d)

O

Slow onset of confusion, memory loss, disorientation, lack of spontaneity, change
in personality.

Please answer Agree, Disagree or Unsure for the following statements:
(General questions are highlighted, risk factor questions are not)
2.9

Fluctuation between orientation and disorientation is not
typical of delirium.

Agree Disagree Unsure

2.10

Symptoms of depression may mimic delirium.

Agree Disagree Unsure

2.11

Treatment for delirium always includes sedation.

Agree Disagree Unsure

2.12

Patients never remember episodes of delirium.

Agree Disagree Unsure

2.13

A Mini Mental Status Examination (MMSE) is the best way to Agree Disagree Unsure
diagnose delirium.

2.14

A patient having a repair of a fractured neck of femur has the
same risk for delirium as a patient having an elective hip
replacement.

Agree Disagree Unsure

2.15

Delirium never lasts for more than a few hours.

Agree Disagree Unsure

2.16

The risk for delirium increases with age.

Agree Disagree Unsure

2.17

A patient with impaired vision is at increased risk of delirium. Agree Disagree Unsure

2.18

The greater the number of medications a patient is taking, the
greater their risk of delirium.

Agree Disagree Unsure

2.19

A urinary catheter in situ reduces the risk of delirium.

Agree Disagree Unsure

2.20

Gender has no effect on the development of delirium

Agree Disagree Unsure
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2.21

Poor nutrition increases the risk of delirium.

Agree Disagree Unsure

2.22

Dementia is the greatest risk factor for delirium.

Agree Disagree Unsure

2.23

Males are more at risk for delirium than females.

Agree Disagree Unsure

2.24

Diabetes is a high risk factor for delirium.

Agree Disagree Unsure

2.25

Dehydration can be a risk factor for delirium.

Agree Disagree Unsure

2.26

Hearing impairment increases the risk of delirium.

Agree Disagree Unsure

2.27

Obesity is a risk factor for delirium.

Agree Disagree Unsure

2.28

A patient who is lethargic and difficult to rouse does not have
a delirium.

Agree Disagree Unsure

2.29

Patients with delirium are always physically and/or verbally
aggressive.

Agree Disagree Unsure

2.30

Delirium is generally caused by alcohol withdrawal.

Agree Disagree Unsure

2.31

Patients with delirium have a higher mortality rate.

Agree Disagree Unsure

2.32

A family history of dementia predisposes a patient to delirium. Agree Disagree Unsure

2.33

Behavioural changes in the course of the day are typical of
delirium.

Agree Disagree Unsure

2.34

A patient with delirium is likely to be easily distracted and/or
have difficulty following a conversation.

Agree Disagree Unsure

2.35

Patients with delirium will often experience perceptual
disturbances.

Agree Disagree Unsure

2.36

Altered sleep/wake cycle may be a symptom of delirium.

Agree Disagree Unsure
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Appendix D
Permission to use the Nurses’ Knowledge of Delirium (NDKA) Questionaire
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Appendix E
Education Intervention Learning Objectives
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•
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State the impact delirium can have on patient outcomes.
Identify the signs and symptoms of delirium.
Identify features that differentiate delirium from dementia.
Identify best practices for delirium assessment using validated
screening tools.
• Identify environmental, individual, and iatrogenic risk factors
for delirium.
• Identify risk factor modification strategies.
• Identify nursing interventions to prevent or manage delirium.
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Appendix F
Education Program Outline
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Delirium Education Outline

Case study, part 1
Definition
Delirium subtypes
Clinical characteristics
Epidemiology
Delirium vs. dementia
Impact on patient outcomes
Impact on healthcare system
Risk factors: predisposing factors
Risk factors: precipitating factors
Beers Criteria
Identify risk factors
Case study, part 2
Management: overview
Screening tools: CAM
Screening tools: CAM-ICU
Prevention
Management: correct underlying causes
Management: safety
Management: orientation and sensory stimulation
Management: mobility and medication management
Management: homeostasis
Cast study, part 3
Clinician resources
Summary
References
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Appendix G
Invitation to Participate Correspondence Letter
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Appendix H
Letter of Exempt Determination
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Appendix I
Informed Consent Form
Informed Consent
You are being invited to participate in a research study titled eLearning Module for Nursing
Students to Improve Delirium Identification, Prevention, and Management. This study is
being done Shannon Baker from the University of Massachusetts Amherst. You were selected to
participate in this study because you attend the University of Massachusetts, Amherst, College of
Nursing.
Why are we doing this research study?
The purpose of this research study is to reduce the incidence of delirium amongst acutely ill
patients via internet-based education for nursing students on delirium prevention, assessment,
and management.
Who can participate in this research study?
Undergraduate students taking Advanced Medical Surgical Nursing at the College of Nursing,
University of Massachusetts, Amherst during Spring 2021 semester will be invited. Minors are
not invited to participate.
What will I be asked to do and how much time will it take?
If you agree to take part in this study, you will be asked to complete an online
survey/questionnaire. This survey/questionnaire will ask about demographic information and
your knowledge of delirium. You will then be asked to complete an online education module on
delirium. After you’ve completed the course, you will be asked to complete another
questionnaire to see how much you learned. The total process will take you approximately 90
minutes to complete.
Will being in this research study help me in any way?
No direct benefit to participation. The participants may gain knowledge about delirium. The
study may help us understand the effectiveness of a multi-modal educational program to improve
knowledge of delirium and delirium recognition.
What are my risks of being in this research study?
We believe there are minimal risks associated with this research study; however, a risk of breach
of confidentiality always exists and we have taken the steps to minimize this risk as outlined in a
section below. Participation will not affect a grade in any course or standing within the nursing
program. Participation is entirely anonymous and confidential.
How will my personal information be protected?
To the best of our ability your answers in this study will remain confidential. We will minimize
any risks by using the secure Qualtrics survey tool to collect, store, and de-identify any collected
information.
Will I be given any money or other compensation for being in this research study?
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There is no compensation being offered for participation in this study, which is entirely
voluntary. Participants may elect to participate in a drawing to win one of five $10 Amazon gift
cards at the completion of the study.
As researchers we are not qualified to provide counseling services and we will not be following
up with you after this study. If you feel upset after completing the study or find that some
questions or aspects of the study triggered distress, talking with a qualified clinician may help. If
you feel you would like assistance please contact Mental Health Services at University Health
Services 413-545-2337 (Monday-Friday 8am-5pm) or 413-577-5000 (ask for the on-call
mental health clinician) or the Psychological Services Center at 413-545-0041(Monday-Friday
8am-5pm) or psc@psych.umass.edu.] In the case of an emergency please call 911.”
What happens if I say yes, but I change my mind later?
You do not have to be in this study if you do not want to. If you agree to be in the study, but later
change your mind, you may drop out at any time. There are no penalties or consequences of any
kind if you decide that you do not want to participate. Simply discontinue the educational
intervention at any time without completing the post-intervention survey. Please note that once
the survey has been submitted it will be impossible to withdraw due to the survey being
anonymous.
Who can I talk to if I have questions?
If you have questions about this project or if you have a research-related problem, you may
contact the researcher, Shannon Baker, via email at snbaker@umass.edu or telephone at (781)831-8887. The faculty Advisor for this project, Erin Lamoureux, can be reached via email at
elamoureux@nursing.umass.edu or via telephone at (413)-575-8373.
If you have any questions concerning your rights as a research subject, you may contact the
University of Massachusetts Amherst Human Research Protection Office (HRPO) at (413) 5453428 or humansubjects@ora.umass.edu.
SUBJECT STATEMENT OF VOLUNTARY CONSENT:
I am agreeing to voluntarily participate in this research study. I understand that,
by signing this document, I do not waive any of my legal rights. I have read this consent form
and understand the purpose of this study. I have had the opportunity to ask questions related to
the study. A copy of this signed informed consent form has been given to me.
Print Name: ______________________________
Signature: ______________________________
Date:
______________________________
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Appendix J
Cost-Benefit Analysis/Budget
Estimated Cost Savings
Cost and length of stay outcomes for delirious patients vary across research studies,
depending on patient characteristics, hospital setting, and study design. Regardless of this
variation across the literature, the findings are pretty significant. An observational study of 2385
patients across 45 acute care hospitals found a 3.45 day increase in hospital length of stay when
patients develop delirium (The Geriatric Medicine Research Collaborative, 2019). A
retrospective study of 590 patients found that delirium increased the mean length of hospital stay
by six days (Alexander et al., 2016). For 3,107,437 stroke patients, delirium was associated with
a 4.3 day increase in hospital length of stay (Vahidy et al., 2019).
One study estimated that delirium increases the cost of intensive care unit (ICU) stay by
approximately $600 daily (Vasilevskis et al., 2018). Another study found that delirium in post
operative hip fracture surgery increases mean hospital length of stay by seven days and increased
cost of care by an additional $8649 (PR Newswire, 2015). A study evaluating the cost of
healthcare for one-year after discharge from an inpatient hospital stay complicated by delirium
found a total cost increase of $16,303 to $64,421 for each patient (Leslie & Inouye, 2011).
While there is a gap in research exploring the impact of delirium education on healthcare
costs, studies have found significant cost savings associated with delirium prevention strategies
(Leslie et al, 2011). Educational studies similar to this proposed project found improvements in
delirium recognition in the range of 10 to 20% (Blevins & DeGennaro, 2018, Detroyer et al.,
2016, Kang et al.,2017, Lieow et al., 2019, Speed, 2015, van Velthuijsen et al., 2018). A
multicomponent intervention involving education and environmental modification had a 24%
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reduction in delirium incidence amongst cardiac surgery patients (Zolfaghari et al., 2012). While
this DNP project is less comprehensive, the premise is very similar: improve nursing knowledge
and implement interventions to modify risk factors and prevent delirium development.
Since this project is not being implemented within a single facility, the cost savings are
impossible to calculate. To highlight the impressive potential cost savings associated with
delirium education, a theoretical scenario has been developed:
Assuming that seven future nurses participate and the intervention effectively reduces
delirium occurrence by 5%, the potential cost savings, shown in Table 5, could be significant
(see Appendix K). Assuming each nurse cares for 1.5 patients per shift and works 3 shifts per
week, there are 234 patient days per nurse per year. For all 7 nurses, there are 1638 patient days.
At a conservative estimate of 40% delirium incidence, 655 of those days are delirious ones. A
5% reduction in delirium incidence is 33 patient days. Using the conservative finding that
delirium increases hospital costs by $600 daily, this would result in a reduction in healthcare
costs by $19,656 annually. Predicting a more ambitious 10% reduction in delirium, while using
the more commonly cited delirium incidence of 60% would result in a reduction in healthcare
costs by $58,968. In addition to potentially reducing healthcare costs, reducing delirium
incidence could also impact individual facility quality measures, such as nosocomial infection
rates, patient falls, and readmission rates.
Benefits and Value
In addition to potential cost savings, delirium prevention could have a significant impact
on the lives of patients and their families. Delirium is associated with extremely poor outcomes,
including reduced quality of life and increased morbidity and mortality, with every day spent
delirious increasing the risk for death by 10%. Delirium increases the duration of mechanical

48

ventilation and increases patient risk for reintubation. Other undesirable outcomes associated
with delirium include self-extubation, catheter removal, and restraint use (Bounds et al., 2016).
Complications such as aspiration, nosocomial infections, and restraint usage are also
more common amongst delirious patients (Vasilevskis et al., 2018). Delirium impacts long term
outcomes by putting patients at risk for persistent cognitive and functional dysfunction and
increasing the likelihood of discharge to a secondary facility instead of home and hospital
readmission (Moon & Lee, 2015). Considering the complications associated with delirium, this
delirium prevention project could have an enormous impact on patient outcomes.
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Appendix K
Table 5
Cost-benefit Analysis
Resource

Cost

Breakdown

Potential

$19656

Savings

(Conservative 1638 days * 40% delirium incidence = 655 delirium days/yr

(over

estimate)

one

7 Nurses * 156 shifts * 1.5 patients = 1638 patient days/yr

5% Reduction in delirium incidence = 33 days
33 days @ $600/day = $19656

year)
$52560

1638 days/yr * 60% incidence = 982 delirious days

(Median

10% reduction in delirium = 98 days

estimate)

98 days @ $600/day =$58968

$78840

1638 days/year * 60% incidence of delirium =982 days

(Ambitious

15% reduction in delirium = 147 days

estimate)

147 days @ $600/day =$88380

